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Abstract : The electrochemical characteristics from various particle sizes of CeyoGdy 0,5 (CGO91) in
composite cathode comprised of the samarium-strontium doped layered perovskite (SmBay sStgsC0,0s.5)
and CGO91 have been investigated for possible application as a cathode material for an inter-
mediate temperature-operating solid oxide fuel cell (IT-SOFC). The area specific resistances (ASRs)
of composite cathodes with CGO91 having smaller particle size (0.4~42 um) and SBSCO of 1: 1
ratio (50 wt% SBSCO and 50 wt% CGO91, SBSCO : 50) give the lowest ASR of 0.10 Qcm? at 600°C
and 0.013 Qcm? at 700°C. However, composite cathodes with having relatively bigger CGO91
particle size show the two times higher ASR results than those of SBSCO :50. From the 10
times thermal cycles in SBSCO : 50, the ASRs of SBSCO :50 increased from 0.0193 Qcm? to
0.094 Qcm? at 700°C, however, the ASR value was maintained after 7 times of thermal cycling.

Keywords : Solid oxide fuel cell (SOFC), Area specific resistance (ASR), Layered perovskite, Cathode,
Composite cathode
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Table 1. Physical properties of layered perovskite (LnBaCo,0s.0) with respect to the oxygen contents
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Fig. 1. XRD results of CGO91(H) fabricated by GNP method.
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Fig. 2. Particle size distributions (PSDs) of SBSCO and
CGO91.

Az} v o el CGOIVt EAS
@_'].?_] —5—]_0)3\1—4,.22,23)

Fig. 2041 SBSCO$} CGO91 HHo] i
(Particle size distribution, PSD) A& A3} Th.
CGO91(P)e] 7% el =7 oF 04014 42 pumell
ARA EA8 AR CGOIHY= < 0.64904
45ume] £ =715 Bo] FL Qivk B3 59 35
B9 BAE o]F3 Y= SBSCOQ] 3% &F 0.54004
9.04 umell A B =Z71E 1 F F YU E
AzfellA 1 & = %ol CGO91(P) E CGO9I(H)y
SBSCOE 7|=0.% & E]la7]=9] e 7|0 I
S E 5 US Aow wg & 9l

ol 913 SBSCOSF CGO9IEZS o]8-3le]
2| S FR15l7] 918 HEARE FASIATE Table 2
oA Al® wHARE o] g3l 500, 600 E 700°C<]
2 =7k A &3 Electrochemical impedance
spectroscopy (EISYA¥<= Fig. 39X A8t Fig. 3(a)
o AejE Aol A% 500°CHA 733 SBSCO:
S0Py= <F 0.681 Qem?e] AFE Hom? SBSCO:
50(0.5P+0.5H)= 1369 2 SBSCO: 50(H)= 1.644 Qcm’
o AARIAR}; AFE BTt} E A4 SBSCO:
508 FABEA e CGO91 EZo] =7]o) Wt 2
Azl 28] o)do] He & Hol& BT ). E=5
Fig. 3(b)ollA &1 & & 5o 600°CoHlA SBSCO:
50(P)= 0.102 Qcm?, SBSCO : 50(0.5P + 0.5H) %

il

H

Table 2. Chemical compositions and their abbreviations
in this research

Compositions Abbreviations

50 wi% of SBSCO and 50 wt% of CGO91(P) SBSCO : 50(P)

50 wt% of SBSCO, 25 wt% of CGO91(P) SBSCO:50
and 25 wt% of CGO91(H) (0.5P + 0.5H)

50 wt%o of SBSCO and 50 wt% of CGO91(H) SBSCO : 50(H)
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Fig. 3. Impedance results of SBSCO : 50(P), SBSCO : 50
(0.5P + 0.5H) and SBSCO : 50(H) measured at (a) 500°C,
(b) 600°C and (c) 700°C. The numbers indicates frequency
logarithm.
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Fig. 4. Summarized Area Specific Resistances (ASRs) of
SBSCO : 50(P), SBSCO : 50(0.5P + 0.5H) and SBSCO : 50(H)
on CGOI1 electrolyte.
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